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COMPLETE SPECIFICATION 

Improvements in or relating to Vehicle Heat Engine Cooling Systems 
and to Methods Of Regulating The Circulation Of Cooling liquid 
In Such Systems 



We, SociETE Anonyme Des Usines 
Chausson. a French Company, of 35, rue 
Malakoff, 92 Asnieres, Hauts-de-Seine, 
France, do hereby declare the invention for 
S which we pray that a Patent may be granted 
to us and the method by which it is to be 
performed to be particularly described in 
and by the following statement;— 

In liquid cooling systems of heat engines 
1(1 of vehicles, the cooling liquid circulation is 
controlled and regulated by a thermostat 
placed between the engine and a cooling 
radiator. 

It is known that the cooling liquid must 
15 be brought to an optimum temperature as 
quickly as possible, and kept at this opti- 
mum temperature value for proper runnmg 
and long life of the engine. 
Moreover, in modem vehicles, the air 
20 inside the vehicle is heated by using the 
liquid of the cooling circuit of the engine 
as a heat source, and consequently, it is 
advisable to hold this liquid at a fairly 
high temperature when running the engine 
2S in winter to obtain the best possible air 
heating, even for very low air temperatures 
outside the vehicle. 

The present Applicant has already 
applied improvements to a cooling system, 
rheteby a thermostat can be regulated in 
two different ways so that the cooling liquid 
such as water in the engine is kept, when 
running the engine in summer, at a lower 
temperature than when running in winter, 
r It has been noted that regulating the flow 
of cold cooling liquid to the engine by 
thermostat has drawbacks, especially when 
the air temperature outside the vehicle is 
very cold. Actually at an external air tem- 
40 peratuie of WC with the thearmostat being 
xagUUted to open at 80° C, it often happens 
that tho coohng liquid contained in the 
engine jackets is at about 90''C before the 
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thermostat opens, for the thermostat is often 
placed nearer to the cooling radiator so 45 
that the cooling liquid coming from the 
engine drops in temperature before reaching 
the thermostat. Moreover, the sensitive part 
of the thermostat is immersed in a volume 
of the cooling liquid which is not in cir- 5C 
culation as long as the valve controlled by 
the thermostat has not been opened, so 
that there is always a difference of at least 
ICC between the temperature of the cool- 
ing liquid in which the sensitive part of 55 
the thermostat is immersed and the tem- 
perature of the cooling liquid inside the 
jackets of the engine. 

As a result, when the valve controlled 
by the thermostat is opened, the coolmg 60 
liquid rapidly circulates in the vicinity of 
said sensitive part which is thus brought 
into contact with hotter and hotter liquid 
which causes a very considerable opening 
of the valve. It follows that a corresponding 6S 
quantity of veiy cold cooling liquid is con- 
veyed into the cooling jackets of the cngrae. 
At temperatures of 20''C outside and 90°C 
inside the jackets of the engme, there is 
thus a variation of IWC which is abruptly 70 
applied to the jackets of the engine, at least 
in the bottom parts of the engme unit. 
This results in frequent breakdowns, which 
may go as far as cracking the engine unit 

It is therefore an object of the present 75 
invention to provide a method of regulat- 
ing the circulation of cooling liquid accord- 
ing to which the possibility of very cold 
liquid being conveyed to the jackets of the 
engme is minimised, to minimise the mk o£ 80 
damage to the engine. 

Accordingly the present invention pro- 
vides a method of regulating the curculation 
of a cooling liquid in a vehicle heat engine 
cooling system having a main or cooling 85 
radiator, an auxiliary or air heater radiatoc 
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SSnS| part ot "^"^"'loTa JiaSlnatio rep«.»ta. 

io a second Of remaJning part of the main passage of the cooling liquid, wkch is coa- 

radifltnr the first and second veyed from the engine 1 to an inlet 12 of 

?u/2y of Soling 1^^^^^ than said small duct 13 and piping 14 to the radiator 4 

aSZ thereof to circulate, and tho second contained in a tlnrd cooling circuit of the 

« Se S^anfis ooenc^^^ system. The air heater radiator 4 is con- 120 

55 valve means ^^ ^v^^"-^^' fiia first to allow nected. moreover, in a manner known m 

ariSSt fl^^^^^^ it^^lf- ^ P^P**^ of th. pump 

«f SaSe tSt of the main or cooling 2. The distiSbutor means 5 operates accord- 

?ad.Sr Xr/being control means selec- ing to the temperature of the coo infe Jiqmd 

60 ivdy operabfe To Krol by a third va}ve brought into its g «XsHs S t 

tnean* flow of codliDE liaui engine by the piping 11, so as urst to 
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temperature, then to allow a larger quantity 
of the cooling liquid than said small 
quantity to circulate through a primary 
outlet 15 of the distributor means and via 
5 a first cooling circuit including piping 16 
to the first part 8 of the radiator 3 when 
the liquid temperature rises above the first 
threshold temperature and finally when the 
liquid temperature reaches a second 

10 threshold temperature to allow cooling 
liquid also to pass through a secondary out- 
let of the distributor means 5 to a second 
cooling circuit including piping 18 and the 
second part 9 of the coohng radiator 3. 

15 The first threshold temperature value 
and the second threshold temperature value 
are variable by means of the control means 
10. These temperatures are variable so that 
the greater amount of cooling liquid fed 

20 through the outlet 13. the higher are the 
threshold temperatures so that a progres- 
sively higher liquid temperature is main- 
tained in the engine 1 as the air temperature 
outside the vehicle falls. 

25 The control means 10 ensures that when 
operated to stop cooling liquid flowing to 
the air heater radiator 4 in the third cooling 
circuit the cooling liquid in the engine is 
raised to a temperature of for example. 

30 40" C. and when operated to open the third 
cooling circuit to the cooling liquid, the 
liquid in the engine is raised to a first 
threshold temperature of for example yO^C 
before said liquid is conveyed through the 

35 primary outlet 15 to the first part 8 of the 
cooling radiator 3. 
The coolmg liquid conveyed into the first 

{(art 8 of the radiator 3 causes the cooling 
iquid contained in the lower header tank 
40 6a to circulate, mixing with and heating the 
liquid in the tank 6a before the latter i.s 
introduced by the pump 2 into the engine 
1. It thus follows that very cold liquid can- 
not be circulated to the engine 1. 
45 When the second threshold temperature 
is reached, which may be for example, at 
70°C when the third cooling circuit is 
closed and at 85 when the third cooling 
circuit is open, cooling liquid passes from 
SO the distributor means 5 through the secon- 
dary outlet 17 also and thus through the 
second part 9 of the radiator 3 in which 
this liquid is energetically cooled. Cooling 
liquid circulation through the first part 8 
55 of the radiator 3 ensures that the veiy cold 
liquid in the second part 9 of this radiator, 
is mixed with the hot cooling liquid already 
circulating in the lower heater tank 6a> 
The liquid that has passed through the 
60 second ^art 9 of the radiator 3 is thus pre- 
heated in the tank 6a so that very cold 
liquid is not conveyed to the engine 1 
through the pipe 19 connecting the lower 
bisader tank 6a to the inlet of me pump 2. 
65 The cooling liquid distributor means S 



shown in Figure 2 has a casing 20 formed 
with a first compartmeiit having the Inlet 12 
for receiving the. liquid coming from the 
engine 1, a second compartment having the 
primary outlet 15 leading to the first part 8 70 
of the radiator 3. a third compartment 
having the outlet 13 leading to the radiator 
4» and the secondary outlet 17 leading to 
the second part 9 of the radiator 
3. Internaliy, the casing i contains a 75 
thermostatic element 21, of bellows 
type, for example, housed in the 
first compartment. One end of the element 

21 is rigidly connected to a movable portion 

of a first valve means that is to a stem 80 

22 of a valve 23 cooperating with a seating 
24 int^al with the casing 20. The stem 22 
slides in a guide 25 supporting the seating 
24 and the first valve means separates the 
first and second compartments in the casing 85 

Means in the form of a small hole 22a 
through the valve 23 provide a permanently 
open leakage path through the valve means 
to ensure the circulation of a small quantity 90 
of liquid through the outlet 15, when the 
third circuit containing the radiator 4 is 
closed and before the first threshold tem- 
perature is reached, so that the liquid, 
inside the distributor means, in which the 95 
element 21 is immersed is progressively 
raised to the temperature prevailing in the 
engine, which would not be the case if no 
circulation was set up. since in flie latter 
case the liquid in which the element 2i is 100 
immersed would- be then only heated by 
convection currents, and hence, slowly, and 
there would be a great temperature 
difference between the liquid portion in 
which the element 21 is immersed and the 105 
temperature of the liquid inside the engine. 

The other end of the thermostatic element 
21 is rigidly connected by a rod 26 to a 
third valve means housed in the third com- 
partment. The third valve means has a 110 
diaphragm 27 with an annular nose portion 
27d intended to cooperate in fluid tight 
manner with an apertured partition 28 sepa- 
rating the first and third compartments in 
the casing 20. 115 

The diaphragm 27 is actuated by the 
mechanical control means 10 which com- 
prises, for example, a stem 29 connected 
to the diaphragm 27 and the rod 26 con- 
necting the diaphragm 27 to the thermo- 120 
static element 21. This stem 29 is actuable 
by a lever 30 hinged in a fork 31 carried 
by a cover 32 closing one end of the casing 
20, The distributor means 5 also includes 
a second valve means separating the second 125 
compartment ftom the secondary outlet 15. 
The second valve means has a valvfe 35. a 
guide 33 for a stem: 34 of the valve 35. 
and a seating 36 agahut whicJi the valve 
35 is held by resilient biassing means in thg 130 
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form of a spring 37. 

The stem 34 is aligned with the stem 22 
of the first valve means and the end of the 
stem 34 is separated from the corresponding 
5 end of the stem 22 of the valve 23 hy a 
space 38 which is determined as a function 
of the extent to which the thermostatic 
element 21 should expand between the first 
and second threshold temperatures referred 

10 to before* 

Fkures 3 to 5 show the distributor means 
5 in the three characteristic operative 
positions taken up when the method of the 
invention for regulating the flow of the 

15 cooluig liquid in the cooling system is being 
catiied out with cooling hquid circulation 
through the radiator 4 being prevented, 
that is when the mechanical control means 
10 is operated so that the nose 27a of the 

20 diaphragm 27 pressss fluid tightly against 
the partition 28 around the aperture there- 
tiirough. The circulation direction is shown 
by arrows in the Figures. 
In Figure 3. the first threshold tempera- 

25 ture has not yet been reached, so that the 
valve 23 is closed, the cooling liquid pro- 
gressively heats in the engine 1, and only a 
very small quantity of cooling liquid caa 
pass through the hole 23fl to enable the 

30 thermostatic element 21 to be heated by 
cooling liquid coming from the engine. 

In Figure 4, the first threshold tempera- 
ture has just been exceeded, with the result 
that the thermostatic element 21 is 

35 sufficiently expanded to cause the valve 23 
to open, and the cooling liquid is thus 
conveyed through the primary outlet 15 
towards the first part 8 of the radiator 3. 
In Figure 5. the second threshold tem- 

40 perature has been exceeded, with the result 
that the stem 22 of the valve 23 which is 
open has displaced the stem 34 of the valve 
35 to open the latter, so that the cooling 
liquid can thus pass through the outlet 15 

45 to the first part of the radiator 3 and 
through the oudet 17 to the second part 9 
of the radiator 3. 

Figures 6 to 8 show the distributor means 
5 in similar characteristic operative positions 

50 to Figures 3 to 5 but m this case when the 
mechanical control means 10 has been 
actuated so that cooling liquid circulates 
through the air heater radiator 4. Again the 
circulation direction is shown by arrows in 

55 the Figures. ^ , 

As can be seen in Figure 6, the dia- 
phragm 27 is drawn back from the aper- 
tured partition 28 and the cooling liquid 
can thus pass through the outlet 13 to the 

60 radiator 4. In this case, the thermostatic 
element 21 has been stretched by displace- 
ment of the rod 26 connected to the actuat- 
ing stem 29 of the mechanical control means 
10. It follows that the thermostatic element 

65 21 must now be expanded more than is the 



case in Figure 3, to cause the opening of 
the valve 23, Thus Figure 6 shows cooling 
liquid circulation for temperatures below 
the first threshold temperature ^ ,^ 

It is by this means that the threshold 70 
temperatures are altered as hereinbefore 
described. . 

Figure 7 shows how circulation of the 
cooling liquid is set up when the first 
threshold temperature is exceeded. The 75 
cooling liquid passes through the outlet 13 
to the air heater radiator 4, and through 
the primary outlet 15, to the first part 8 
of the radiator 3. , „ 

Figure 8 shows the distributor means 5 80 
after the second threshold temperature has 
been exceeded with the liquid being able to 
pass to the radiator 4 through the outlet 
13, through the primary outlet 15 to the 
first part 8 oi the radiator 3, and through 85 
the outlet 17 to the second part 9 of the 
radiator 3. . , . , 

It should be noted that the mechanical 
control means 10 enables the quantity of 
coolmg liquid fed to the radiator 4 to be 90 
varied by putting the diaphragm 27 into 
positions intermediate to those shown in 
Figures 3 to 8. These intermediate positions 
also give rise to different threshold tem- 
peratures at which the valves 23 and 35 are 95 
lifted from their seatings. 

Figure 9 shows an arrangement in which 
the primary outlet 15 of the distributor 
means 5 is not connected to the upper 
header tank 6 of the radiator 3. but only lOO 
to the lower header tank 6« at a point on 
the latter opposite to the point to which the 
pipe 19 leading to the pump 2 is connected. 
Jn this way. it is no longer necessary to 
partition the upper header tank 6, and a 105 
cooling liquid circulation is set up in the 
lower header tank 6a to prevent very cold 
liquid from bemg conveyed to the engine. 

The modlBed distributor means shown in 
Figure 10 enables the pipes connectmg the 110 
primajy and secondary outlets 15 and 17 
with me radiator 3 to be eliminated. This 
enables a substantial saving to be effected. 

As shown by Figure 10. the casing 20 of 
the distributor means is partially housed 115 
inside the minor section of the upper header 
tank 6 of the radiator 3. The header tank 
6 is provided with the partition 7 which 
is apertured to carry the valve 35 which 
projects therefrom into the major section 120 
of the tank 6. 

The casing 20 of the distributor means 
of Figure 10 is not provided with a single 
outlet 15. but instead has outlet slots 2Qa, 
made in the part of the casing wall between 125 
the valve 23 and the valve 35. In this 
manner, when the valve 23 is moved from 
its seating by the thermostatic element 21. 
the liquid enters dhrectly into the first part 
8 of the radiator 3. and then, when the 130 
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valve 35 is opened, the liquid is conducted 
directly into the second part 9 of the 
radiator 3 to produce the same effect as 
previously described, 
5 The distributor means may be made of 
metal parts or may be made of plastic 
especially by injection moulding, which 
would have the effect of reducing the 
number of parts, and assembly operations, 

10 thus enabling a reduction in cost price. 
The thermostatic element 21 can be of 
any suitable type, for example, the dia- 
phragm type, or the wax type. It can also 
be in the form of two thermostatic cap- 

15 sules, one ensuring low temperature regu- 
lation and the other, high temperature 
regulation. Utilisation of thermostatic cap- 
sules of the bellows type is often preferred, 
for in the case of one of them brealcing, the 

20 valves 23, 35 can be arranged to be auto- 
matically opened, thereby forming a safety 
device. 

WHAT WE CLAIM IS:— 

25 1, A method of regulating the circula- 
tion of a cooling liquid in a vehicle heat 
engine cooling system having a main or 
cooling radiator, an auxiliary or air heater 
radiator and cooling liquid distributor means, 

30 in which with the engine running a small 
q^uantity of the cooling liquid is made to 
circulate, whenever the temperature of the 
liquid coming from tlie engine is less than 
a predetermined first threshold temperature. 

^5 from the engine to a thermostatic element 
sensitive to the temperature of this liquid, 
in which said distributor means is caused 
by the element to open at said first threshold 
temperature, a first circuit of the coolmg 

40 system enabling a larger quantity of the 
cooling liquid to circulate from the engine 
through a first part only of the coolmg 
radiator until a second threshold tempera- 
ture, higher than the first, is reached in 

45 the liquid coming from the engine, where- 
upon the distributor means is caused Ijy the 
element to open a second circuit of the 
wstem enabling liquid to circulate also 
through the remaining part of the cooling 

50 radiator, and in which control means con- 
nected to said element and to said dis- 
tributor means, is selectively operable to 
open a third circuit of the cooling system, 
containing the air heater radiator, to liquid 

55 coming from the engine, and at 1lie same 
time to modify said threshold temperatures. 

2, A method according to claim 1, in 
which said small quantity of cooling liquid 
circulates from the engine to said element 

60 via said first circuit throng a per- 
manently open leakage aperture in said flrst 
ckcuit to ensure that the thermostatic 
element is always bathed by circulating 
cooling liquid during operation of the 

65 engme at cooling liquid temperatures below 



said first threshold temperature, 

3. A method according to claim 1 or 
claim 2, in which a circulation of cooling 
liquid from the engine is set up. when the 
first circuit is open, through said one part 70 
of the cooling radiator comprismg a portion 

of an upper header tank of &e cooling 
radiator some of the cooling tubes of said 
cooling radiator, and the whole of a lower 
header tank of said cooling radiator. 75 

4. A method according to claim 1 or 
claim 2, in which cooling liquid is cneu- 
lated, when the first ckcuit is open, through 
said one part of the cooling radiator com- 
prising a lower header tank of said cooling 80 
radiator. 

5. A vehicle heat engine cooling system 
including a main or cooling radiator, an 
auxiliary or air heater radiator and cooling 
liquid distributor means, wherein the dis- 85 
tributor means includes a thermostatic 
element, means for ensuring that a small 
quantity of cooling liquid circulates from 
me engine to the thermostatic element when 
the enghie is running and the temperature 90 
of the cooling liquid is below a first 
threshold temperature, first valve means for 
controlling flow of cooling liquid from the 

. engine viis the thermostatic element to a 
first part of the main or cooling radiator, 95 
and second valve means for controlling flow 
of cooling^ liquid from the engine via the 
thermostatic element to a second or remain- 
ing part of the main or cooling radiator, 
the first and second valve means being 100 
operative by the thermostatie element, such 
that, in operation, the first valve means is 
opened at said first threshold temperature 
to allow a larger quantity of cooling liquid 
than said small quantity thereof to circulate. 105 
and the second valve means is opened at 
a second threshold temperature higher than 
the first to allow cooling liquid to flow 
through the second or remaining part of the 
main or cooling radiator, tliere being 110 
control means selectively operable to control 
by a third valve means flow of cooling 
liquid from the engine through the auxiliary 
or air heater radiator and at the same time 
to modify said threshold temperatures. 115 

6. A cooling system as claimed in claim 
5. wherein the tliermostatic element is 
housed in a first compartment of the dis- 
tributor means, which compartment is 
arranged to receive cooling liquid from the 120 
engme, and one end of the thermostatic 
element is rigidly connected to a movable 

ortion of the first valve means operable 
y said element to regulate communication 
between the first compartment and a second 125 
oompartment of the distributor means, 
which second compartment communicates 
With a first part of the mam or coolhig 
radiator, and wherein ttie second valve 
means controllmg communication betweem 130 
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said second compartment and the second or 
remaining part of the cooling radiator is 
arranged so as to be openable, against re- 
silient biassing means, by said movable 
5 portion of the first valve means when said 
portion is sufficiently displaced by said 
element, the end of the element remote from 
said first valve means being rigidly con- 
nected to the third valve means which 
10 controls communication between the first 
compartment and the aujdiiary or air-heater 
radiator. 

7. A cooling system accordmg to claim 
6, wherein said means for ensuring the cir- 

15 culation of the smaU quantity of cooling 
liquid over the element when tiie engme 
is running and said first valve means is 
closed, is a permanently open leakage path 
through said first valve means. 

20 8 A cooling system accordmg to claim 
7 wherein the cooling radiator comprises 
an upper header tank and a lower header 
tank interconnected by a plurality of tubes, 
which upper header tank is partitioned into 

25 a minor section and a major ssction. the 
first part of the cooling radiator mcludmg 
the minor section and a small number of 
said tubes and the second part of the cool- 
ing radiator including the major section 

30 and the remainder of said tubes. , 
9. A cooling system accordmg to claim 
8, wherein the second compartment of the 
distributor means is housed at least partially 
in the minor section of the cooling radiator 

35 upper header tank so that the second com- 
partment communicates directly with the 
mside of said minor section, said second 
valve means being provided on said par- 

be OQCainCQr 



tition to control communication between . 
said second compartment and said major 40 
section of the cooling radiator upper header 
tank. 

10. A cooling system according to claim 
6, wherein the cooling radiator has an upper 
header tank and a lower header tank inter- 45 
connected by a plurality of tubes, said lower 
header tank which forms the first part of 
the cooling radiator being connected at one 
end to said second compartment and at 
the opposite end to a circulation pump 50 
connected to the engine. 
. 11. A cooling system according to any 
one of claims 6 to 10, wherein said third 
valve means is a diaphragm valve and 
wherein said control means is a mechanical 50 
linkage arranged to operate said diaphragm 
valve and at the same time to act on said 
thermostatic element to modify the tem- 
peratures at which said element operates 
said first and second valve means. 55 

12. A method of regulating the drcula- 
tion of a cooling liquid in a vehicle heat 
engine cooling system substantially as here- 
inbrfore described. 

13. A vehicle heat engine coolmg system 60 
substantially as hereinbefore described and 
as shown in Figures I to 8, Figures 2 to 8 
as modified by Figure 9, or Figure 10 of 
the accompanying drawings. 

HASBLTINE LAKE AND CO.. 
Chartered Patent Agents, 
28 Southampton Buildings, 
. Chancery Lane, London W.C.2. 
Agents for the Applicants. 
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